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1. Synopsis

IND Sponsor: David | Protocol Number: B16-439
R. Nelson, MD

Name of Study Drug: | Phase of Development: 3b
Glecaprevir (ABT-
493), Pibrentasvir
(ABT-530), Ribavirin
(RBV), *Sofosbuvir
(GS-7977)

Name of Active Date of Protocol Synopsis: November 20, 2018
Ingredient: ABT-
493, ABT-530,
ribavirin, *GS-7977

Protocol Title: A Phase 3b, Multi-Center, Randomized, Open-Label, Pragmatic
Study of Glecaprevir/Pibrentasvir (G/P) +/- Ribavirin for GT1 Subjects with Chronic
Hepatitis C Previously Treated with an NS5A Inhibitor + Sofosbuvir Therapy
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Objectives:
The primary objectives of this study are to:

1. Compare the efficacy (SVR12) of G/P given for 12 weeks to non-cirrhotic
GTl1-infected subjects who are treatment-experienced with a NS5A
inhibitor+SOF£RBYV regimen (Arm A) vs. G/P given for 16 weeks (Arm B)

2. Compare the efficacy (SVRi2) of G/P plus RBV given for 12 weeks to GT1-
infected subjects with compensated cirrhosis and who are treatment-
experienced with a NS5A inhibitor+SOF£RBYV regimen (Arm C) vs. G/P
given for 16 weeks (Arm D)

3. Assess the safety and tolerability of G/P with or without RBV, in these
subjects with chronic HCV GT]1 infection and treatment-experienced with a

NS5A inhibitor+SOF£RBYV regimen.

Investigators: Multi-center

Study Sites: Approximately 35 sites.

Study Population:

Main Study:

Chronic HCV GT1-infected male and female adults, at least 18 years of age, without
cirrhosis or with compensated cirrhosis and prior NS5A-inhibitor plus sofosbuvir +
RBYV treatment experience.

Retreatment sub-study:

Subjects who experience virologic failure in the Main study

Number of Subjects to be Enrolled: up to 225 subjects

*Applicable to Retreatment sub-study only
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Methodology:
Main Study:
This is a Phase 3b, randomized, open-label, pragmatic, multicenter study to evaluate
efficacy and safety of the fixed-dose combination tablets of glecaprevir/pibrentasvir
with or without RBV in NS5A-inhibitor plus sofosbuvir + RBV-experienced, chronic
HCV GTl-infected subjects. Up to 225 subjects at approximately 35 sites will be
enrolled into four study arms A, B, C and D. Up to 150 non-cirrhotic subjects will be
randomized in a 2:1 ratio to Arms A and B, and up to 75 subjects with compensated
cirrhosis will be randomized in a 1:1 ratio to Arms C and D. Randomization will be
stratified by HCV genotype 1 subtype (1b or non-1b).
Subjects without cirrhosis will be randomized 2:1 to:
Arm A: G/P 300 mg/120 mg QD for 12 weeks
Arm B: G/P 300 mg/120 mg QD for 16 weeks
Subjects with compensated cirrhosis will be randomized 1:1 to:
Arm C: G/P 300 mg/120 mg QD + weight-based RBV BID (1000 mg or 1200
mg total daily dose) for 12 weeks
Arm D: G/P 300 mg/120 mg QD for 16 weeks
Subjects who complete or prematurely discontinue the treatment will be followed for
12 weeks to monitor HCV RNA and to evaluate efficacy and the emergence and
persistence of viral variants.
Scheduled visits for subjects in the planned Treatment Period consist of Day 1, Weeks
4, 8, 12 for all subjects and Week 16 for subjects in Arms B and D. During the Post-
Treatment Period, subjects will have visits at Weeks 4 and 12 following completion of
the Treatment Period. Efficacy and safety data will be monitored throughout the study.
These data will enable assessment of virologic stopping, futility, and treatment

extension criteria as described in the protocol.
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Retreatment Sub-study

Subjects who experience virologic failure in the Main study will have the option to
enter the Retreatment sub-study after experiencing G/P failure and receive
G/P+SOF£RBYV for a total of 16 weeks. Ribavirin will be used at the discretion of the
investigator, with particular consideration for a subject who may be at increased risk
for ribavirin toxicity.

Subjects electing to participate in the Retreatment Sub-study will be followed for
safety and efficacy according to the Main study pragmatic design procedures and
Study Activities Tables (5 & 6) with exceptions as noted to screening procedures prior
to re-treatment dosing. Retreatment eligibility will be determined prior to
administering G/P+SOF+/-RBV based on Inclusion Criterion 1, 2, 4, 6, 7, 8,9, and 10
and Exclusion Criterion 1, 3, 4, 6, 8, 10, 11 and 12 in Sections 5.2.1 and 5.2.2.
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Diagnosis and Main Criteria for Inclusion/Exclusion:
Main Inclusion:
1.
2.

Male or female at least 18 years of age at time of screening.

A history of previous treatment with an NS5A-inhibitor plus sofosbuvir
therapy + RBV for chronic HCV genotype 1 infection*.

Screening laboratory result indicating chronic HCV GT1 infection®.

Subjects must be able to understand and adhere to the study visit schedule and
all other protocol requirements and must voluntarily sign and date an informed

consent.

Retreatment Sub-study

Subjects who experience virologic failure in the Main study will be considered for
the Retreatment Sub-study.
*Applicable during Screening for the Main study only.

1.
2.

Main Exclusion:

History of severe, life-threatening or other significant sensitivity to any drug.
Female who is pregnant, planning to become pregnant during the study or
breastfeeding; or male whose partner is pregnant or planning to become
pregnant during the study.

Clinically significant abnormalities or comorbidities or recent (within 6 months
prior to study drug administration) history of drug or alcohol abuse that make
the subjects an unsuitable candidate for this study in the opinion of the
investigator.

Positive test result at Screening for hepatitis B co-infection (HBsAg positive or
Hep B Core Ab -Total positive with detectable HBV DNA) or anti-human
immunodeficiency virus antibody (HIV Ab) in patient without known history
of HIV+ and stable HART therapy*.

Prior therapy with HCV PI at any time*.

History or presence of liver decompensation.

* Applicable during Screening for the Main study only.

Page 6 of 123




Protocol
B16-439 November 20, 2018

Study Drug(s) Glecaprevir/pibrentasvir 100 mg/40 mg Tablet
Ribavirin 200 mg Tablet***
*Sofosbuvir 400 mg Tablet
***Ribavirin Dosage Form to be determined by dispensing
pharmacy during Retreatment sub-study
Doses: Glecaprevir Dose: 300 mg QD
Pibrentasvir Dose: 120 mg QD
Glecaprevir/pibrentasvir tablets: 300 mg/120 mg QD (3
tablets)
Ribavirin tablets***: 1000 to 1200 mg total daily dose
divided into two doses BID (5 or 6 tablets total daily dose) at
the discretion of the PI
* Sofosbuvir 400 mg QD
Mode of Oral with food for glecaprevir/pibrentasvir, ribavirin, and
Administration: *Sofosbuvir
Reference Therapy: N/A
Duration of Treatment:
Main Study treatment duration is 12 weeks in Arms A and C, and 16 weeks in Arms B
and D.
Retreatment sub-study treatment duration is 16 weeks.
* For Retreatment sub-study only
Criteria for Evaluation:
Efficacy:
Efficacy will be assessed by plasma HCV RNA levels throughout the study.
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Resistance:

The following information will be tabulated and summarized: 1) for all subjects with
available samples, the polymorphisms in NS3 and NS5A (and NS5B for those subjects
enrolled in the Retreatment sub-study who experience virologic failure) at baseline at
resistance-associated amino acid positions relative to the appropriate prototypic
reference sequence, and the impact of baseline polymorphisms on SVR12; and 2) for
subjects who do not achieve SVR 2, all post-baseline substitutions in the NS3 and
NS5A (and NS5B for those subjects enrolled in the Retreatment sub-study) relative to
baseline.

Safety:

Safety and tolerability will be assessed by monitoring adverse events, physical

examinations, clinical laboratory tests, and vital signs.
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Statistical Methods:

The mITT population for the Main Study will be all subjects enrolled in the Main
Study receiving at least one dose of study drug categorized according to the treatment
arm in which they were actually treated, and the Evaluable Patient Population for the
Retreatment sub-study (EP-RS) will be all subjects who receive at least one dose of
G/P and of SOF in the Retreatment sub-study.

Efficacy:

The primary efficacy endpoints for the mITT population are the difference in SVR 12
(HCV RNA <LLOQ 12 weeks after the last actual dose of study drug) rates between
Arm A and Arm B in non-cirrhotic subjects, and difference in SVR > rates between
Arm C and Arm D in cirrhotic subjects.

The difference in SVR 2 rates will be summarized with a two-sided 95% confidence
interval for the comparison between Arm A and Arm B in non-cirrhotic subjects, and
for the comparison between Arm C and Arm D in cirrhotic subjects. The number and
percentage of subjects achieving SVR 2 by treatment arm according to final treatment
arm assignment of subjects will also be summarized with a two-sided 95% confidence
interval. The confidence interval for the difference in SVR 1 rates will be calculated
using Wilson’s score method. The confidence interval for the SVR12 rates by
treatment arm will be calculated using the normal approximation to the binomial
distribution if the number of subjects who failed to achieve SVR12 is at least 5. If the
number of subjects who failed to achieve SVR12 is less than 5, Wilson’s score method
will be used instead.

The secondary efficacy variables are:

1. The difference in SVR12 rates between G/P given for 12 weeks (Arm A and C
combined) and G/P given for 16 weeks (Arm B and D combined);

2. The percentage of subjects with on-treatment virologic failure;

3. The percentage of subjects with post-treatment relapse.

For the Main study, the differences in the percentages of subjects with on-treatment
virologic failure or post-treatment relapse for non-cirrhotic subjects (Arm A vs Arm
B) and subjects with compensated cirrhosis (Arm C vs Arm D) will be summarized
along with 95% Wilson score intervals. Additional efficacy endpoints and efficacy
subgroup analyses will be performed.

As an additional efficacy endpoint, the percentage of retreated subjects achieving
SVRi, will be analysed on the EP-RS population overall for the Retreatment sub-
study.
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DAA Resistance:

For all subjects receiving study drugs and with available samples, the polymorphisms
at resistance-associated amino acid positions in the NS3 and NS5A (and NS5B for
those subjects enrolled in the Retreatment sub-study who experience virologic failure)
proteins at baseline identified by population sequencing or next-generation sequencing
(NGS) and comparison to the appropriate prototypic reference sequence will be
analyzed. The impact of baseline polymorphisms on SVR12 will be examined.

The following resistance information will be analyzed for subjects receiving study
drugs who do not achieve SVR12 and who have a post-baseline sample with HCV
RNA > 1000 IU/mL: 1) the amino acid substitutions in NS3 and NS5A (and NS5B for
those subjects enrolled in the Retreatment sub-study who experience virologic failure)
in available post-baseline samples identified by population sequencing or NGS and
comparison to the baseline sequence, 2) the amino acid substitutions in NS3 and
NSS5A (and NS5B for those subjects enrolled in the Retreatment sub-study who
experience virologic failure) in available post-baseline samples at resistance-
associated positions identified by population sequencing or NGS and comparison to
the appropriate prototypic reference sequence, and 3) the persistence of viral

substitutions by population sequencing or NGS.
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Safety:

All subjects who receive at least one dose of study drugs will be included in the safety
analyses. Adverse events will be coded using the Medical Dictionary for Regulatory
Activities (MedDRA) and will be summarized by subject’s final treatment arm
assignment. Safety summaries will be provided by treatment group of the Main study
and overall for the Retreatment sub-study. The number and percentage of subjects
with treatment-emergent adverse events (i.e., any event that begins or worsens in
severity after initiation of study drug) will be tabulated by primary System Organ
Class (SOC). The tabulation of the number of subjects with treatment-emergent
adverse events also will be provided by grade and relationship to study drug. Change
from baseline in laboratory tests to each time point of collection will be summarized
by subject’s final treatment arm assignment. Laboratory values that show an increase

in CTCAE grade will be summarized.
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1.2 List of Abbreviations, Definitions and Terms
Abbreviations
3TC Lamivudine
Ab Antibody
ABC Abacvir
AE Adverse event
ALT Alanine aminotransferase
ANC Absolute neutrophil count
ANOVA Analysis of variance
ANCOVA Analysis of covariance
APRI Aminotransferase/platelet ratio index
aPTT Activated partial thromboplastin time
AST Aspartate aminotransferase
AUC Area Under the Concentration Curve
BID Twice Daily
BMI Body Mass Index
BUN Blood urea nitrogen
CCC Clinical Coordinating Center
CKD Chronic kidney disease
CL/F Apparent Oral Clearance
CPK Creatine phosphokinase
CR/CL Creatinine clearance
CRF Case report form
CT Computed Tomography
DAA Direct-acting antiviral agent
D/C Discontinuation
DCV Daclatasvir
DCC Data Coordinating Center
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DNA
EC
EDC
EDTA
EHR
EMR
EOT
EP

EU
FSH
FTC
GAM
GCP
GCSF
GGT
GLE
G/P

GT
HBsAg
HBV
hCG
HCV
HCV Ab
Hemoglobin Alc
HIV
HIV Ab
ICH
IEC
IFN

Deoxyribonucleic acid

Ethics Committee

Electronic data capture

Edetic acid (ethylenediaminetetraacetic acid)
Electronic health record

Electronic medical record

End of treatment

Evaluable Population

European Union

Follicle stimulating hormone
Emtricitabine

Generalized additive method

Good Clinical Practice

Granulocyte colony stimulating factor
Gamma-glutamyl transferase

Glecaprevir

Glecaprevir/Pibrentasvir fixed dose combination

Genotype

Hepatitis B surface antigen

Hepatitis B Virus

Human Chorionic Gonadotropin
Hepeatitis C virus

Hepatitis C virus antibody

Glycated haemoglobin

Human immunodeficiency virus

Human immunodeficiency virus antibody
International Conference on Harmonization
Independent ethics committee

Interferon
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1IL28B
IMP
INR
IRB
IRT

U

IUD
LDV
LLN
LLOD
LLOQ
MAD
MedDRA
MRI
NGS
NONMEM
NS3
NS4A
NSS5SA
NS5B
PCR
PeglFN

PeglFN/RBV

PI
PIB
PK
POR
PRS

Interleukin 28B

Investigational Medical Product
International normalized ratio
Institutional Review Board
Interactive Response Technology
International units

Intrauterine device

Ledipasvir

Lower limit of normal

Lower limit of detection

Lower limit of quantification
Multiple Ascending Dose
Medical Dictionary for Regulatory Activities
Magnetic Resonance Imaging
Next generation sequencing
Non-linear mixed-effect modeling
Nonstructural viral protein 3
Nonstructural viral protein 4A
Nonstructural viral protein SA
Nonstructural viral protein 5B
Polymerase Chain Reaction

Pegylated-interferon alfa-2a or alfa-2b

Combination of pegylated-interferon alfa-2a or alfa-2b and

ribavirin

Protease Inhibitor

Pibrentasvir

Pharmacokinetic

Proof of Receipt

IFN, pegIFN, RBV and/or sofosbuvir
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PT Post-Treatment

QD Once daily

QTc QT interval corrected for heart rate

QTcF QTc using Fridericia's correction formula

RBC Red blood cells

RBV Ribavirin

RNA Ribonucleic acid

EP-PCR Reverse transcriptase PCR

RS Retreatment sub-study

SAD Single Ascending Dose

SAE Serious adverse event

sAFP Serum Alpha-Fetoprotein

SAS Statistical Analysis System

SD Standard Deviation

SGOT Serum glutamic oxaloacetic transaminase

SGPT Serum glutamic pyruvic transaminase

SOC System Organ Class/Standard of Care

SOF Sofosbuvir

SUSAR Suspected Unexpected Serious Adverse Reaction
SVR Sustained virologic response

SVR4 Sustained virologic response 4 weeks post dosing
SVRi2 Sustained virologic response 12 weeks post dosing
TAF Tenofovir alafenamide

TDF Tenofovir disoproxil fumarate

ULN Upper limit of normal

V/F Apparent Volume of distribution

WBC White blood cells
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Pharmacokinetic and Statistical Abbreviations

AUC Area under the plasma concentration-time curve

AUC24 AUC for the 24-hour dosing interval

B Apparent terminal phase elimination rate constant

CL/F Apparent oral plasma clearance

Cinax Maximum observed plasma concentration

Cirough Pre-dose trough plasma concentration

ti2 Terminal phase elimination half-life

Tmax Time to maximum observed plasma concentration (Cmax)

Definition of Terms

Study Drug Glecaprevir (ABT-493), pibrentasvir (ABT-530), Ribavirin
(RBV), *Sofosbuvir (GS-7977)
Study Day 1 First day of study drug dosing

Treatment Period

Post-Treatment
Period

Day 1 through last dose of study drug

Day after the last dose of study drug through Post-Treatment
Week 12 or Post-Treatment Discontinuation

Note: Differentiation between terms within the Main Study and
Re-Treatment Substudy will be made with the use of headers
throughout the protocol
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3.0 Introduction

Approximately 170 million people worldwide are chronically infected with hepatitis C virus
(HCV), including approximately 4-5 million in the United States.!* The majority of individuals
infected progress to chronic hepatitis, which can lead to cirrhosis, liver failure, and hepatocellular
carcinoma (HCC).> HCV is the leading cause of HCC and indication for liver transplantation in
most countries, including the United States.? Recently, the development of oral direct acting anti-
viral therapy has been a major advance for the treatment of HCV with available combinations
curing the majority of infected patients.%’ Despite the high sustained virologic response (SVR)
rates with direct-acting antiviral agents (DAAs), there are patients who fail these combinations and
there are currently limited approved retreatment options for subjects who failed an NS5A-inhibitor

all-oral DAA regimen.””

Treatment failure in HCV-infected patients is often associated with host (cirrhosis) and/or viral

factors, including resistant-associated substitutions.!'%-1?

AbbVie recently received FDA approval for two "next generation" DAAs, glecaprevir (GLE,
formerly known as ABT-493), an HCV NS3/4A protease inhibitor (PI) and pibrentasvir (PIB,
formerly known as ABT-530), an NS5A inhibitor, for use in combination for the treatment of
chronic HCV infection, including in subjects with chronic HCV GT1 infection who failed a prior
NSS5A inhibitor-containing regimen without an NS3/4A protease inhibitor.>*> GLE and PIB each
have potent in vitro antiviral activity against genotypes 1 through 6!32? and a high genetic barrier to
resistance, with no or little loss of potency against common resistant-associated substitutions®2.
Additive or synergistic in vitro anti-HCV activity has been demonstrated with the combination of
GLE and PIB. GLE 100 mg and PIB 40 mg are co-formulated into a fixed-dose combination tablet
herein referred to as G/P, which provides patients with a convenient once-daily (QD), fixed-dose

combination treatment regimen of three tablets QD to maximize treatment compliance.

A detailed discussion of the preclinical pharmacology and toxicology, in vitro virology and
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metabolism, and clinical data can be found in the Investigator's Brochure (applicable to Main Study

only).13

3.1 Glecaprevir/Pibrentasvir (G/P)

Overview of G/P Registration Program and Supportive Studies

The G/P registration program included a broad subject population including subjects with
compensated liver disease and subjects with severe renal insufficiency across all 6 major
genotypes using a single dose of 300 mg/120 mg QD. Supportive Phase 2 studies used the Phase
2 formulation of separate GLE and PIB tablets, with each tablet containing 100 mg and 40 mg,
respectively. Treatment arms from these supportive Phase 2 studies using the regimen selected
for registration studies (GLE 300 mg plus PIB 120 mg) were pooled with arms from the
registration studies for analyses of efficacy and safety. Treatment-naive (TN) and TE subjects to
any combination of pegylated IFN (pegIFN), RBV, sofosbuvir (SOF), NS5A inhibitors, or Pls
were allowed in the program. In addition, the program included subjects with human
immunodeficiency virus (HIV) coinfection (Study M 13-590), subjects with chronic kidney
disease [CKD] Stages 4 — 5, including those on hemodialysis (Study M15-462), subjects with
compensated cirrhosis (Studies M14-172, M15-462, and M14-868), and subjects with or without
cirrhosis who failed a previous regimen containing an NS5A inhibitor and/or an NS3/4A PI

(Study M15-410).
A total of 2,376 subjects were randomized or enrolled in the registration studies or supportive

Phase 2 studies to receive G/P 300 mg QD/120 mg QD. Of these, 2,369 subjects received at least
1 dose of G/P 300 mg QD/120 mg QD (Table 1).
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Table 1. Overview of Clinical Studies by Subject Population
Genotype Clinical Study Summary of Study Design
TN and TE Subjects Without Cirrhosis
GT1 M13-590 G/P 300 mg/120 mg QD for 8 (n =351) or 12 weeks (n = 352)
M14-867 GLE/PIB 300 mg/120 mg QD for 8 weeks (n = 34)
GT2 M15-464 G/P 300 mg/120 mg QD (n = 202) or placebo (n = 100) for
12 weeks
M14-868 GLE/PIB 300 mg/120 mg QD for 8 weeks (n = 199) or 12 weeks
(n=25)
GT3 M13-594 G/P 300 mg/120 mg QD for 8 (n = 157) or 12 weeks (n =233) or

SOF 400 mg + DCV 60 mg QD for 12 weeks (n = 115) (all subjects
in study were TN)

M14-868 GLE/PIB 300 mg/120 mg QD for 8 weeks (n = 29; TN only),
12 weeks (n = 76), or 16 weeks (n = 22; TE only)

GT4,5,6 M13-583 G/P 300 mg/120 mg QD for 12 weeks (n = 121)
M14-867 GLE/PIB 300 mg/120 mg QD for 12 weeks (n = 32)
M14-868 GLE/PIB 300 mg/120 mg QD for 8 weeks (n = 58)

TN and TE Subjects with compensated Cirrhosis

GT1,2,4,5,6 M14-172 G/P 300 mg/120 mg QD for 12 weeks (n = 146)

GT3 M14-868 GLE/PIB 300 mg/120 mg QD for 12 weeks (n = 64; TN only) or
16 weeks (n = 51; TE only)

Subjects with CKD Stages 4 — 5 With or Without compensated Cirrhosis

GT1-6 M15-462 G/P 300 mg/120 mg QD for 12 weeks (n = 104)
NSS5A Inhibitor and/or PI-Experienced Subjects With or Without compensated Cirrhosis
GT1, 4 M15-410 G/P 300 mg/120 mg QD for 12 (n = 66) or 16 weeks (n = 47)

CKD = chronic kidney disease; DCV = daclatasvir; GLE = glecaprevir; GT = genotype; NS5A = nonstructural viral protein SA; PI
= protease inhibitor; PIB = pibrentasvir; QD = once daily; SOF = sofosbuvir; TE = treatment-experienced; TN = treatment-naive

3.1.1 Efficacy

In TN or IFN, pegIFN, RBV, and/or SOF treatment-experienced (TE-PRS) subjects, the pooled
overall SVRi2 rates with G/P were > 97% across GT1, 2, 4, 5 and 6 regardless of treatment

experience, treatment duration, including any degree of renal impairment, presence of cirrhosis,

or HIV-1 coinfection (Table 2).

Among subjects with GT3 infection, the pooled SVR12 rates across durations were 95.2% among

all subjects, 96.6% among cirrhotic subjects, and 100% among subjects with CKD Stages 4 — 5.
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The SVR12 rates among subjects previously treated with a PI and/or NS5A inhibitor were
> 89.0% for GT1 and GT4.

Table 2. SVR1i: Rates by Treatment Experience and HCV Genotype — GT1 -6 (ITT
Population, Phase 2 and 3 Analysis Set)
TN + TE-PRS TE-NS5A
TN TE-PRS Cirrhotic CKD 4 -5 | and/or PIs Overall
WN (%) WN (%) N (%) /N (%) N (%) WN (%)
Genotype | 95%CI® | 95% CI Al 95% CI® | 95%CI® | 95% CI® 95% CI*
Phase 2 1604/1640 | 602/616 | 2206/2256 | 274/281 102/104 101/113 2307/2369
and 3 (97.8) 97.7) (97.8) (97.5) (98.1) (89.4) (97.4)
Analysis 97.1,98.5 | 96.6,98.9 | 97.2,984 | 957,99.3 | 954,100.0 | 83.7,95.1 | 96.7,98.0
Set
GTI1 555/561 326/328 881/889 98/101 53/55 97/109 978/998¢
(98.9) (99.4) (99.1) (97.0) (96.4) (89.0) (98.0)
98.1,99.8 | 98.5,100.0 | 98.5,99.7 | 93.7,100.0 | 914, 100.0 | 83.1,949 | 97.1,988
GT2 365/369 95/97 460/466 35/35 16/16 N/A 460/466
(98.9) (97.9) (98.7) (100) (100) (98.7)
97.9,100.0 | 95.1,100.0 | 97.7,99.7 100.0, 100.0, 100.0 97.7,99.7
100.0
GT3 499/521 113/122 612/643 112/116 11/11 N/A 612/643
(95.8) (92.6) (95.2) (96.6) (100) (95.2)
94.0,97.5 | 88.0,97.3 | 93.5,96.8 | 93.2,99.9 | 100.0, 100.0 93.5,96.8
GT4 119/122 55/56 174/178 20/20 20/20 4/4 178/182
(97.5) (98.2) (97.8) (100) (100) (100) (97.8)
94.8,100.0 | 94.7,100.0 | 95.6,99.9 100.0, 100.0, 100.0 100.0, 95.7,99.9
100.0 100.0
GT5 26/26 6/6 32/32 2/2 /1 N/A 32/32
(100) (100) (100) (100) (100) (100)
100.0, 100.0, 100.0, 100.0, 100.0, 100.0 100.0, 100.0
100.0 100.0 100.0 100.0
GT6 40/41 /7 47/48 /7 /1 N/A 47/48
(97.6) (100) (97.9) (100) (100) (97.9)
92.8,100.0 100.0, 93.8,100.0 100.0, 100.0, 100.0 93.8,100.0
100.0 100.0

CI = confidence interval; CKD = chronic kidney disease; GT = genotype; HCV = hepatitis C virus; ITT = intention-to-treat; N/A =
not applicable; NS5A = nonstructural viral protein 5A; PI = protease inhibitor; PRS = regimens containing interferon, pegylated
interferon, ribavirin, and/or sofosbuvir; SVR 2 = sustained virologic response 12 weeks post dosing; TE = treatment-experienced;

TN = treatment-naive; TE-NS5A and/or PI = TE with NS5A inhibitor and/or PI

1. CI was calculated using a stratum-weighted proportion and variance.

2. CI was calculated using the normal approximation to the binomial distribution.

3. Eleven subjects were classified by the central laboratory and treated as GT2 but included here as GT1 due to being
identified as such by phylogenetic analysis; all 11 subjects achieved SVR12

4. Cross reference: AbbVie, data on file.
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3.1.2 Impact of Baseline Polymorphisms on Treatment Outcome

The association between baseline polymorphisms and treatment outcome in TN and TE-PRS
subjects who received G/P 300 mg/120 mg QD in the registration or supportive Phase 2 studies
was evaluated by conducting an integrated analysis of baseline sequence data. Next-generation
sequencing (NGS) was conducted on all baseline samples at 15% detection threshold at key
amino acid positions 155, 156, and 168 in NS3, and 24, 28, 30, 31, 58, 92, and 93 in NS5A.

In subjects who were TN or TE-PRS, baseline polymorphisms in NS3 were detected in 1.1%
(9/845), 0.8% (3/398), 1.6% (10/613), 1.2% (2/164), 41.9% (13/31), and 2.9% (1/34) of subjects
with HCV genotype 1, 2, 3, 4, 5 and 6 infection, respectively. Baseline polymorphisms in NS5A
were detected in 26.8% (225/841), 79.8% (331/415), 22.1% (136/615), 49.7% (80/161), 12.9%
(4/31), and 54.1% (20/37) of subjects with HCV genotype 1, 2, 3, 4, 5, and 6 infection,

respectively.

The presence of baseline polymorphisms in NS3 and/or NS5A did not have an impact on SVR 12
rates for GT1-, 2-, 4-, 5-, or 6-infected subjects.
Within GT3-infected subjects, baseline polymorphisms in NS3 and the NS5A polymorphisms at

positions 24, 28, 31, 58, 92, or 93 did not have an impact on treatment outcome.

31.3 Amino Acid Substitutions in Subjects Experiencing Virologic Failure

Among TN and TE-PRS subjects with or without cirrhosis treated for 8, 12, or 16 weeks, 23
subjects experienced virologic failure (2 with GT1, 2 with GT2, and 19 with GT3). One GT3-
infected subject experiencing virologic failure was determined to have been re-infected with
GT3a virus distinct from the one present at baseline. Therefore, baseline polymorphisms and

treatment-emergent substitutions were analyzed for 22 subjects experiencing virologic failure.

Among the 2 GT1-infected subjects, 1 had treatment-emergent substitutions A156V in NS3 and
Q30R/L31M/H58D in NS5A, and 1 had treatment-emergent Q30R/H58D (while Y93N was
present at baseline and post-treatment) in NS5A.

Among the 2 GT2-infected subjects, no treatment-emergent substitutions were observed in NS3
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or NS5A; the prevalent M31 polymorphism in NS5A was present at baseline and post-treatment

in both subjects.

Among the 18 GT3-infected subjects, the majority of subjects had treatment-emergent variants at
the time of failure in NS3 (61.1%, 11/18) and NS5A (88.9%, 16/18). Treatment-emergent NS3
substitutions YS6H/N, Q80K/R, A156G, and Q168L/R were observed in 11 subjects, and A166S
or Q168R was present at both baseline and post-treatment in 5 subjects. Treatment-emergent
NSS5A substitutions M28G, A30G/K, L31F, P5S8T, or Y93H were observed in 16 subjects, and 13
subjects had A30K (n=9) or Y93H (n = 5) at both baseline and post-treatment.

314 Integrated Safety Results

A summary of treatment-emergent adverse events (AEs) from pooled analyses of the registration
studies and supportive Phase 2 studies are presented in Table 3. The severity of the underlying
renal disease and its associated comorbidities in patients with CKD Stages 4 and 5, the frequency
and severity of the AEs in subjects enrolled Study M15-462 were expected to be higher than in
subjects enrolled in the other registration studies. Therefore, the summary of adverse events

reported in Table 3 does not include the results of Study M15-462.

As shown in Table 3, the AEs occurring with a frequency > 5% are headache, fatigue, nausea and
diarrhea. The majority of subjects experienced an AE, which were mostly considered to be mild
in severity by the investigator (Grade 1). Rates of AEs that were serious, led to premature study
drug discontinuation or had a severity Grade > 3 were low. Including data from Study M15-462,
there were 7 deaths, none of which were related to study drug, and the majority occurred several

months after the last dose of study drug.
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Table 3. Adverse Events Reported for > 5.0% of Subjects (Phase 2 and 3 Analysis
Set)
Phase 2 and 3 Analysis Set”
(N =2,265)
n (%)
DAA-Related Adverse

All Adverse Events Events”
Any AE 1,529 (67.5) 929 (41.0)
An AE Grade >3 65 (2.9) 4(0.2)
Any SAE 48 (2.1) 1(<0.1)
Discontinuation of study drug due to any AE 8(0.4) 3(0.1)
All deaths® 6(0.3) 0
Preferred Term?
Headache 410 (18.1) 298 (13.2)
Fatigue 330 (14.6) 259 (11.4)
Nausea 208 (9.2) 172 (7.6)
Diarrhea 146 (6.4) 86 (3.8)

AE = adverse event; DAA = direct-acting antiviral agent; GLE = glecaprevir; PIB = pibrentasvir; SAE = serious adverse event
a.  Excludes Study M15-462.

b. DAAs = GLE, PIB, or GLE/PIB.

c. Includes non-treatment-emergent deaths. One additional death occurred in Study M15-462.

d. DAA-related AEs reported for > 5.0% of subjects in the Phase 2 and 3 Analysis Set.

Cross reference: AbbVie, data on file.

Adverse events in subjects without cirrhosis (n = 1,977) were similar in type, frequency, and
severity compared with subjects with cirrhosis (n = 288). The safety profile in subjects with
HCV/HIV-1 co-infection (n = 33) was similar to that in HCV mono-infected subjects. Overall, the
safety profile of G/P in the elderly population (> 65 years old, n = 328) was comparable to the
safety profile in the non-elderly population (n = 2,041).
The frequency and severity of hepatic-related AEs as well as liver chemistry abnormalities
evaluating potential hepatotoxicity were low across the Phase 2 and 3 studies. Liver-related safety
results indicated that:
e Four subjects had post-nadir Grade 3 ALT abnormalities or Grade 2 ALT with total
bilirubin > 2 x ULN. None of these subjects prematurely discontinued study drug due to
an ALT or bilirubin increase.

e ALT abnormalities in 3 of these 4 subjects were not clinically significant
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e One subject experienced concurrent ALT >3 x ULN (increased from nadir grade) and
total bilirubin > 2 X ULN in the context of multiple gallstones and was not considered to
have drug-induced liver injury

e Based on exposure-response analyses, no exposure-dependent ALT increases were
observed in subjects with ALT abnormalities

e (Grade 3 increases in bilirubin were infrequent (0.4%) and without bilirubin-related AEs;
none were associated with liver disease progression

e No subjects experienced drug-related hepatic decompensation. One subject with cirrhosis
(Study M14-172) who had known esophageal varices experienced an episode of
esophageal varices hemorrhage that was considered not related to study drug. Treatment
was continued without clinical or laboratory signs of liver disease progression.

e A total of 6 (0.3%) subjects experienced a de novo event of HCC. In all 6 subjects, the
events were considered related to subject's medical history of underlying liver disease and

not to G/P.

In summary, G/P demonstrated a favorable safety profile similar across durations of 8, 12, and 16
weeks. The regimen was well tolerated across a broad and diverse population of subjects,
including subjects with cirrhosis, HIV co-infection, and CKD Stage 4 or 5.

Common study drug-related AEs occurring in > 5% of subjects were headache, fatigue, nausea and
were mostly Grade 1 (mild) in severity. Serious AEs and AEs leading to premature study drug
discontinuation were rare. There were no hematological or blood chemistry findings of concern or
considered likely related to treatment. Unlike other protease inhibitors, no liver-related toxicities

and no cases consistent with drug-induced liver injury were identified.

G/P+SOF+/-RBYV for G/P treatment failures

AbbVie has recently evaluated the safety and efficacy of G/P+SOF+/-RBV in combination in
patients who had virologic failure following G/P treatment in AbbVie’s registration program. The
MAGELLANS-3 study (M15-942) is ongoing and reported to date on a total of 23 subjects
including 7 GT1-infected patients treated for 16 weeks with G/P+SOF+RBV; 6/7 achieved an
SVR12 (86%). The patient who experienced virologic failure relapsed, had GT1a infection,
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compensated cirrhosis, and had failed a course of LDV/SOF prior to enrolling in the AbbVie parent
study MAGELLAN-1 (M15-410), where the patient experienced on-treatment failure. Overall, the
7 GTl1-infected patients enrolled in MAGELLAN-3 had a median of 9 months (min: 6.7/max: 14)
from time of G/P failure in the AbbVie parent study to start of retreatment in MAGELLAN-3 and
all had persistent NS5A RASs at baseline prior to retreatment with G/P+SOF+RBV. Retreatment
with G/P+SOF+RBV was well tolerated. There have been no serious adverse events attributed to
the retreatment regimen and no Grade 3 adverse events. The most common adverse events in >10%
of subjects were headache, pruritus, dizziness, irritability, fatigue, insomnia and upper respiratory
tract infection. There was one grade 3 ALT elevation in a subject with an SAE of cholelithiasis

that was consistent with biliary obstruction.?*

3.2 Ledipasvir/Sofosbuvir (LDV/SOF)

LDV/SOF is a single tablet combining LDV, an NS5A inhibitor, with SOF a nucleotide analog
HCV NS5B polymerase inhibitor, that was the first fixed dose combination of an all oral DAA
regimen approved in the US for genotype 1 patients. In the registration clinical trials with
LDV/SOF, the treatment combination resulted in high SVR rates (= 94%) following 8-24 weeks of
treatment in treatment-naive and peglFN and RBV treatment-experienced subjects, irrespective of
cirrhosis, yet still some patients fail this therapy.'* Subjects with HCV genotype 1 that failed eight
or twelve weeks of LDV/SOF-containing regimens that were retreated with 24 weeks of LDV/SOF
had an SVR12 rate of 71% and in this population, the presence of baseline NS5A RAVs was
associated with virologic failure!®. Post-baseline NS5A and NS5B deep nucleotide sequence
analysis data (assay sensitivity of 1%) from the 29 genotype 1a LDV/SOF virologic failure subjects
from Phase 3 showed that 55% (16/29) of subjects had virus with emergent NS5A resistance-
associated substitutions (RAS) K24R, M28T/V, Q30R/H/K/L, L31M, or Y93H/N at failure. Five
of these 16 subjects’ viruses also had baseline NS5A polymorphisms at resistance-associated amino
acid positions. The most common substitutions detected at failure were Q30R, Y93H or N, and
L31M. Of the 8 genotype 1b virologic failure subjects, 88% (7/8) had virus with emergent NS5A
resistance-associated substitutions L31V/M/I or Y93H at failure. Virus from three of these 7

Page 29 of 123



Protocol
B16-439 November 20, 2018

subjects also had baseline NS5A polymorphisms at resistance-associated positions. The most

common substitution detected at failure was Y93H.!#

In the HCV-TARGET observational cohort, treatment failure occurred in 3-5% of 2,099 patients
treated with LDV/SOF!7. Treatment failure was more likely in those with cirrhosis, more advanced
disease (low albumin and higher bilirubin), and those on concurrent proton pump inhibitors. It can
be expected that as more patients are treated with DAA therapies, particularly with the widespread

use of LDV/SOF, the need for retreatment options for patients who fail will increase.

3.3 PRIORITIZE Study and HCV-TARGET

The PRIORITIZE study and HCV-TARGET represent real-world cohorts to provide well-
characterized patients for a DAA failure clinical trial. In the PRIORITIZE Study approximately
1250 GT1 patients without a history of decompensated cirrhosis will be randomized to receive
LDV/SOF, and have virologic, clinical, disease progression, and QOL/PRO data collected for a 5
year period under a pragmatic design. Each patient will have baseline NS5A testing performed,
along with a stored sample for research purposes. Upon treatment failure, all patients will have a
sample collected for resistance testing. Assuming a 5% treatment failure rate, PRIORITIZE will
generate approximately 65 LDV/SOF treatment failures. HCV-TARGET is an observational cohort
of patients undergoing DAA therapy. To date, approximately 7,000 patients treated with DAA
therapy have been enrolled into HCV-TARGET. Among HCV-TARGET centers, there are more
than 450 G1 therapy failures, 300 of which failed therapy with an NS5a-I+SOF and represent
another cohort of DAA failures. Between these two studies, well-characterized NS5a-I/SOF
failures will be identified to form a unique cohort to rapidly enroll into this DAA failure study.

34 Study Rationale

The FDA approved label duration for NS5A-experienced, PI-naive subjects with or without
compensated cirrhosis and HCV GT1 chronic infection is G/P 300 mg/120 mg for 16 weeks.?

However, the G/P regimen may be further refined based on additional efficacy results in subsets of
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NSS5A inhibitor experienced, PI-naive HCV GT1 infected subjects. The goals of this study are to
increase the confidence in real world DAA failure patients who are receiving the recommended
G/P regimen, to explore a shorter 12-week duration of the G/P regimen in non-cirrhotic subjects,
and ribavirin-intensification of a shorter 12-week duration of the G/P regimen in subjects with

compensated cirrhosis.

High SVR12 rates were achieved with G/P 300 mg/120 mg when given for 12 and 16 weeks in
GT1-infected subjects who were NS5A-experienced and PI-naive (SVR12 90.0% 18/20 and 94%
17/18, respectively, MAGELLAN-1, NCT02446717, AbbVie, data on file). The majority of
subjects with prior NS5A inhibitor-experience in MAGELLAN-1 Part 1 & 2 combined were
subjects who failed prior LDV/SOF (Harvoni) treatment: GLE/PIB 300 mg/ 120 mg for 12 weeks
(n=12, 11 achieved SVR12, 91.7%), GLE/PIB 300 mg/ 120 mg for 16 weeks (n=10, 9 achieved
SVR12, 90.0%), and G/P 300 mg/ 120 mg plus 800 mg once daily RBV for 12 weeks (n=4, all 4
achieved SVR12). Among the 42 NS5A-experienced and PI-naive failures enrolled in
MAGELLAN-1, 30/31 (96.8%) subjects without cirrhosis and 9/11 (81.8%) of subjects with

compensated cirrhosis achieved an SVR12.

In MAGELLAN-1, NS5A inhibitor-experienced, PI-naive subjects without cirrhosis who received
G/P 300 mg/120 mg for 12 and 16 weeks achieved SVR12 rates of 92.3% (12/13) and 100%
(14/14), respectively. As the difference in SVR12 between these two durations was based on a
single subject that did not achieve SVR, it is hypothesized that 12 weeks treatment duration with
G/P may provide an effective retreatment option. Therefore, the present study will evaluate G/P
for 12 and 16 weeks in a larger patient population to determine if treatment duration may be

decreased from 16 to 12 weeks in NS5A inhibitor-experienced, PI-naive subjects without cirrhosis.

MAGELLAN-1 enrolled a total of 11 NS5A inhibitor -experienced, PI-naive subjects with
compensated cirrhosis; 85.7% (6/7) and 75.5% (3/4) subjects achieved SVR12 with G/P 300
mg/120 mg for 12 or 16 weeks, respectively. The two subjects that did not achieve SVR12

experienced on-treatment virologic failure and may benefit from the addition of RBV which has

Page 31 of 123



Protocol
B16-439 November 20, 2018

been shown to decrease the risk of both on-treatment failure and relapse.!'® Therefore, the present
study will evaluate G/P for 16 weeks and G/P + RBV for 12 weeks in NS5A inhibitor -experienced,

Pl-naive subjects with compensated cirrhosis.

The objective of this study is therefore to obtain additional data with G/P in NS5A
inhibitor—experienced, PI-naive GT1-infected subjects that will help to optimize the G/P regimen
for this population. The initial study design did not exclude patients with historical PI exposure
prior to the NS5A-inbitor exposure as PI resistance has been shown to quickly revert to wild types,
but did exclude only those who received a PI in combination with a NS5a. Since the initial study
launch, G/P has been approved by the FDA and was given a label for NS5A experienced, PI naive
patients only; with 16 weeks of therapy. Thus, to minimize treatment failure in this population and
more accurately reflect FDA label duration, patients with any prior PI exposure will be excluded
from further recruitment into the study and any patient already enrolled or randomized to a 12-

week arm will have their treatment extended to 16 weeks duration.

In addition to LDV/SOF-treatment experienced subjects, velpatasvir (VEL)/sofosbuvir (VEL/SOF)
and daclatasvir (DCV)/sofosbuvir-experienced subjects will be included. While there is clinical
evidence that G/P retreatment of LDV/SOF failures can achieve high SVR rates (see above), there
is no clinical data for G/P in VEL/SOF- or DCV/SOF-experienced subjects. NS5A substitution
Y93H has been observed in GT1 and GT3 treatment failures with SOF/VEL and confers greater
than 100-fold reduction in velpatasvir in-vitro susceptibility.!® In GTla-infected subjects who
failed a DCV/SOF regimen NS5A resistance-associated substitutions (including pre-existing
amino acid polymorphisms or treatment-emergent substitutions): M28T, Q30H/K/R, L31M/V,
H54R, H58D/P, or Y93C/N were observed. In GT1b failures the P32-deletion was observed.
Among HCV genotype 1a-infected virologic failure subjects, the most common NS5A amino acid
substitutions occurred at position Q30 (Q30H/K/R; 73% [8/11], all treatment-emergent).
Phenotypic analysis of genotype 1a replicons expressing single NS5A M28T, Q30E, Q30H, Q30R,
L31V, Y93C, Y93H, and Y93N substitutions exhibited 500- 18500-, 1083-, 900-, 2500-, 1367-,
8500-, and 34833-fold reduced susceptibility to DCV, respectively. For genotype 1b, L31V and
Y93H single substitutions and L31M/Y93H and L31V/Y93H combinations exhibited 33-, 30-,
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16000-, and 33667-fold reduced susceptibility to DCV, respectively. The P32-deletion in genotype
1b reduced DCV susceptibility by >1,000,000-fold.?° None of the studied single NS5A
substitutions in GT1 at positions 28, 30, 31, and 93 reduced susceptibility to PIB by more than 6-7
fold??, and there was no single NS5A baseline polymorphism that was associated with a reduced
SVR12 rate in GT1-infected subjects in the G/P Phase 3 trials (Section 3.1.2). Furthermore, and
given the different mechanism of action of GLE when compared to SOF and no cross-resistance
between SOF and GLE, and GLE with any NS5A inhibitor, the G/P regimen + RBV should
provide high SVR rates for VEL/SOF or DCV/SOF-experienced subjects.

In this study, prior GT1-infected NS5A inhibitor + SOF-experienced subjects without cirrhosis will
be randomized 2:1 to receive G/P for 12 or 16 weeks. Prior GT1-infected NS5A inhibitor + SOF-
experienced subjects with compensated cirrhosis will be randomized 1:1 to receive 12 weeks of

G/P with RBV or 16 weeks of G/P.

In the first several years of HCV DAA therapy, more than 50% of patients undergoing treatment
had evidence of cirrhosis. With rapid uptake of HCV treatment in this cirrhotic patient population,
the prevalence of cirrhosis among untreated persons with HCV has decreased substantially to only
15 to 20%. This shift in the characteristics of patients presenting for HCV treatment in the US is
reflected in several other studies including the PRIORITIZE Study mentioned previously (16%
cirrhosis in over 1200 patients enrolled) and the HCV-TARGET observational registry (15%
cirrhosis currently with 40% cirrhosis historically). Similar trends in the types of patients treated
using pharmacy databases (such as TRIO) are evident. Among the first 130 patients screened for
this study, 65% have been non-cirrhotic, reflecting the current real-world treatment population in
DAA failure patients. Thus, the patient randomization targets have been adjusted and nearly 70%
non-cirrhotic patients are expected to enroll in this study, thereby matching current observed trends

in HCV therapy.
In the main study, patients without cirrhosis will be treated with G/P for either 16 or 12 weeks.

Patients with compensated cirrhosis will be treated for 16 weeks with G/P or 12 weeks with G/P +

ribavirin. Ribavirin is an FDA approved drug that is used in combination with other HCV
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treatments. The approved G/P treatment duration for prior GT1-infected NS5A inhibitor failures
that are NS3/4A inhibitor naive and are non-cirrhotic or have compensated cirrhosis is 16 weeks. In
addition to the approved G/P treatment duration of 16 weeks, a 12-week duration of G/P without
and with ribavirin is tested for non-cirrhotic and compensated cirrhotic patients, respectively. These

later treatment arms are considered experimental.

3.4.1 Rationale for Retreatment of G/P Failures in this Study

Combining drugs with different mechanisms of action can increase the probability of achieving a
sustained virologic response in HCV-infected patients who have failed one or more prior DAA
therapy. Data from GT1-infected patients in the MAGELLAN-3 study who failed prior G/P
therapy support the use of the combination of G/P+SOF+RBYV as a viable, well-tolerated

retreatment option.

3.5 Rationale for Pragmatic Design in Phase 3b Study using HCV-TARGET
Network and Methods

The Medicare National Coverage Decision for Clinical Trials provides for a national coverage
policy covering the routine costs for items and services given to a patient as part of a clinical trial
(see Appendix B) setting the stage to implement clinical research studies under standard of care
practice. Typically, trials designed for regulatory approval are highly controlled and restrictive in
the patients studied. By the time of the phase 3b drug development, drug safety and efficacy are
established from earlier trials yet drugs arrive in the post-marketing environment lacking
information needed by post-regulatory decision-makers (providers, patients, payers) to guide
treatment and coverage decisions (no established “real-world” effectiveness). In 2009, the
Center for Medical Technology Policy (CMTP) convened a large meeting of experts and
stakeholders, including the US FDA, to seek input to develop a guidance document to develop
and implement informative, pragmatic phase 3/3b pharmaceutical trials that satisfy the regulatory
requirements of the FDA (Effectiveness Guidance Document- Pragmatic Phase 3

Pharmaceutical Trials: Recommendations for the design of clinical trials that are more
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informative for patients, clinicians and payers). The FDA has issued guidance related to Real
World Evidence (RWE) use in regulatory decision-making and have stated that “It is important
that FDA consider the possibilities of using so-called “real world” data as an important tool in
evaluating not only the safety of medications but also their effectiveness.” The advantage of
RWE is to produce information needed by the post-regulatory decision makers, which avoids
delays in coverage decisions and speeds access to beneficial new therapies to a broad range of
patients. Domains that are most necessary for making post-regulatory decisions that are often
missing from traditional regulatory trials include generalizability of patient population and

consistently measured, relevant outcomes.

The HCV-TARGET cohort study has grown into extensive partnership between its academic &
community centers, the pharmaceutical industry, an HCV community advocate and the FDA.
The registry has enrolled over 10,000 patients prescribed HCV therapy in the real-world since
being established in late 2011 and the infrastructure -methods will be leveraged to conduct this
study. With the Clinical Coordinating Center (CCC) residing at the University of Florida (PI:
Nelson) and Data Coordinating Center (DCC) at the University of North Carolina at Chapel Hill
(PI: Fried), HCV-TARGET developed standardized, centralized chart data abstraction methods
along with data monitoring to increase the efficiency and quality of an observational registry
while also minimizing costs typically associated with performing post-marketing clinical
research. The network hosts databases that are CFR 21 Part 11 compliant and includes MEDRA
adverse event and WHO drug dictionary coding standardization. It also has a CDISC compliant
database allowing the data to be shared directly with the FDA for analyses around safety and
efficacy as part of a formal MOU (#225-13-0012) executed in 2013 and renewed in 2017. Thus,
HCV-TARGET is well positioned to utilize the established observational cohort data collection
and monitoring methods to act as an Investigator Coordinating Organization (ICO) to implement
this unique approach to non-IND clinical trials using unlabelled combinations of approved drugs
and post marketing commitment studies as well as Treatment IND Protocols for Large Population

Expanded Access Programs (EAP) and late 3b pragmatic clinical trials related to HCV therapy.
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3.6 Benefits and Risks

Main Study

Potential benefits of treatment with G/P in a NS5A-inhibitor+SOF treatment failure population

include:

1. Potential for high SVR in a population with limited treatment options (high unmet need)
based on results from MAGELLAN-1 which demonstrated a high SVR rate in HCV GT1-
infected subjects with and without compensated cirrhosis who failed prior treatment with a
NS5A-inhibitor containing regimen.

2. Potent and pangenotypic antiviral activity in vitro, higher genetic barrier to development of
drug resistance across genotypes compared to first generation protease and NS5A inhibitors,
and the convenience of a once daily regimen.

3. The benefit of shortened therapy for some subjects

4. The benefit of evaluating a RBV-intensified DAA regimen

The safety of G/P has been established in a diverse population of patients with and without
compensated cirrhosis in Phase II and III clinical trials (Section 3.1.4) and the overall AE profile
supports a safe regimen. The most common AEs in greater than 10% of subjects include
headache and fatigue. Additional Safety data for G/P and G/P plus RBV are detailed in the
Investigator’s Brochure (applicable to Main Study Only) and Prescribing Information. The safety
profile of Ribavirin is well established. RBV is a teratogen (pregnancy category X) and the
primary toxicity in subjects is reversible hemolytic anemia?'. In addition, subjects may
experience inconvenience or discomfort related to the study visits or study procedures.

Risks associated with the combination of G/P+£RBV, including the risks of toxicity, virologic failure
and development of resistance-associated substitutions (Section 3.1.3), appear to be limited and
manageable based upon the available data. Given the potential for high rates of SVR in this
population of HCV GT 1-infected subjects with limited current treatment options, the risk-benefit

assessment is favorable.
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Re-treatment sub-study

Data from the MAGELLAN-3 study support the addition of SOF to G/P+RBYV as a retreatment

option for G/P failures that was well tolerated.?* The risks for treatment with the combination of
G/P+SOF£RBYV include the potential for toxicity, virologic failure and development of additional
RASs. However, these risks appear to be limited based on available data. Given the potential for
high rate of SVR in this difficult to treat population of HCV GT I-infected subjects for whom

limited data exist regarding retreatment options, the risk-benefit ratio is favorable.

4.0 Study Obijective
4.1 Primary Objective

The primary objectives of this study are to:

1. Compare the efficacy (SVR12) of G/P given for 12 weeks to non-cirrhotic GT1-infected
subjects who are treatment-experienced with a NS5A inhibitor+SOF£RBYV regimen (Arm
A) vs. G/P given for 16 weeks (Arm B)

2. Compare the efficacy (SVR12) of G/P plus RBV given for 12 weeks to GT1-infected
subjects with compensated cirrhosis and who are treatment-experienced with a NSSA
inhibitor+SOF£RBYV regimen (Arm C) vs. G/P given for 16 weeks (Arm D)

3. Assess the safety and tolerability of G/P with or without RBV, in these subjects with
chronic HCV GT1 infection and treatment-experienced with a NS5A inhibitor+SOF+RBV

regimen.
4.2 Secondary Objectives

The secondary objectives are to assess
1. The difference in efficacy (SVR12) of G/P£RBV given for 12 weeks (Arms A+C) versus
G/P+RBYV given for 16 weeks (Arms B+D).

2. The differences in the percentages of subjects with on-treatment virologic failure for non-
cirrhotic subjects (Arm A vs Arm B) and subjects with compensated cirrhosis (Arm C vs
Arm D);
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3. The differences in the percentages of subjects with post-treatment relapse for non-cirrhotic

subjects (Arm A vs Arm B) and subjects with compensated cirrhosis (Arm C vs Arm D).

4.3 Additional Objectives

1. To assess the impact of baseline host and viral factors on treatment outcomes, the
emergence and persistence of viral variants in those with treatment failure in the Main
study.

2. To assess safety and efficacy of the retreatment regimen of G/P+SOF+RBYV in the
Retreatment sub-study.

5.0 Investigational Plan

5.1 Overall Study Design, Rationale and Plan: Description

Main Study
This Phase 3b study has been designed as a multi-center, randomized, open-label,
pragmatic study of G/P +/- RBV for 12 weeks or G/P 16 weeks in subjects with chronic
HCV GT1 infection who are treatment experienced with NS5A inhibitor + SOF therapy.
Up to 225 subjects with chronic GT1 infection and prior treatment history of a NSSA
inhibitor +SOF+RBYV regimen will be enrolled to receive:
Arm A: G/P (300mg /120mg QD) for 12 weeks
Arm B: G/P (300mg /120mg QD) for 16 weeks
Arm C: G/P (300mg /120mg QD) + wt. based RBV (1000 or 1200mg total daily
dose given BID for patients with body weight <75kg or >75kg,
respectively) for 12 weeks

Arm D: G/P (300mg /120mg QD) for 16 weeks

Randomization scheme:

-GT1 non-cirrhotic (up to 150) subjects: randomized 2:1 to Arms A or B.
-GTT1 cirrhotic (up to 75) subjects: randomized 1:1 to Arm C or D.
Randomization will be stratified by HCV GT 1b vs non-1b.
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The Main study consists of 2 periods:
Treatment Period: Eligible subjects will be enrolled to receive G/P 300 mg/120 mg QD
+/- RBV for 12 weeks or G/P for 16 weeks.

Post Treatment Period: Subjects who complete or prematurely discontinue the

Treatment Period will be followed for 12 weeks after their last dose of study drug to

evaluate efficacy and to monitor HCV RNA and the emergence and persistence of viral

substitutions.
Figure 1. Study Schematic
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The study 1s designed to enroll up to 225 subjects with a mmimum number of 175 subjects to meet
scientific objectives and without enrolling an undue number of subjects in alignment with ethical
considerations. Therefore, if the target number of subjects has been enrolled, there is a possibility

that additional subjects in screening will not be enrolled.
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Retreatment Sub-study

Subjects who experience virologic failure in the Main study will have the option to elect to enter
the Retreatment sub-study and receive G/P+SOF+RBYV for a total of 16 weeks with the start of
retreatment after experiencing G/P failure. The use of RBV in the re-treatment regimen is at the
discretion of the investigator, and in consideration of potential RBV benefit and its risks for
toxicity as part of the retreatment regimen for the individual subject. Subjects electing to
participate in the Retreatment sub-study will be followed for safety and efficacy according to the
Main study pragmatic design procedures and Study Activities Tables (5 & 6) with exceptions as
noted to screening procedures prior to re-treatment initiation. Retreatment eligibility will be
determined prior to administering G/P+SOF+RBYV based on Inclusion Criterion 1, 2, 4, 6, 7, 8, 9,
and 10, and Exclusion Criterion 1, 3, 4, 6, 8, 10,11 and 12 in Sections 5.2.1 and 5.2.2.
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Subjects in both the Main Study and the Retreatment sub-study will be consented and enrolled
prospectively at participating sites. Subjects in the Main Study will be treated with open-label
G/P +/- RBV according to their randomization while subjects in the Retreatment Sub-Study will
receive open-label G/P +/- RBV + SOF. As a pragmatic, phase 3b study both Main and
Retreatment Sub-Study subjects will be managed clinically per standard of care guidelines (based
on AASLD/ISDA Guidelines for HCV treatment®) for disease monitoring and HCV treatment.
To standardize some processes across all subjects, there is protocol required lab safety and
efficacy monitoring along with required drug dispensing/drug reconciliation intervals outside of
standard of care. Source data is the original medical record collected as part of standard of care
HCYV treatment except for documentation of protocol inclusion/exclusion criteria, blood sample
collection, drug dispensing/reconciliation and SAE reporting. All original clinic notes, telephone
notes, safety and efficacy labs/evaluations collected during standard of care treatment and in the
post treatment observation period are redacted and submitted according to a contract-defined
schedule to a central data repository at the University of Florida (UF). Pertinent data from
submitted source medical records is abstracted and entered into the database according to uniform
guidelines by trained staff at the UF Clinical Coordinating Center. In keeping with the pragmatic
study design, efficacy and safety outcomes assessments are recommended as part of the subjects’

standard clinical follow up and will be collected and analyzed in the submitted medical records.

5.1.1 Standard of Care Assessments — (patient managed clinically and billed
per standard medical practice)

1. Baseline factors (cirrhosis determination- except for Fibrotest to be performed at study
central laboratory), prior HCV treatment history, medical history, and co-morbid
conditions

2. G/P treatment regimen monitoring, RBV treatment regimen monitoring and RBV dose
adjustments, if applicable
Clinical factors (physical examinations, vital signs)

4. Adverse events and related management

5. Concomitant medications
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5.1.2 Protocol Required Assessments (not billed as standard of care Table 5
and Table 6)

1. All study required safety and efficacy labs outside of standard of care, including Fibrotest
and APRI (if assignment of cirrhosis status is unable to be made by site PI).

2. Baseline NS3 and NS5A sequencing

3. NS3, NS5A and *NS5B sequencing at evidence of virologic failure

4. G/P,RBV, *SOF are provided to patients free of charge

* For Retreatment sub-study only

5.1.3. Screening

Screening procedures outlined below are required for both subjects of the Main study and
subjects of the Retreatment sub-study. At the Screening Visit, which will be done in conjunction
with a standard of care clinical visit, subjects who provide written informed consent (signed and
dated) prior to any study-specific procedures will receive a unique subject number assigned
sequentially by the study site. Enrolled subjects will keep their screening number as their subject

number throughout the Main study and Retreatment sub-study.

The investigator/clinician designee will evaluate whether the subject meets all of the eligibility
criteria, applicable to the Main study, specified in Section 5.2.1 and Section 5.2.2 during the period
from the Screening Visit through Study Day 1 prior to dosing, or meets the subset of the inclusion
criteria 1, 2,4, 6,7, 8,9, and 10 and exclusion criteria 1, 3, 4, 6, 8, 10, 11 and 12 specified in Sections
5.2.1 and 5.2.2 for eligibility in the Retreatment sub-study. Results of this assessment and the details
of the informed consent process will be recorded in the subject's medical records or associated
study source worksheets. Eligible subjects who do not start treatment within 45 days following the
Screening Visit will require repeat chemistry, hematology, and coagulation labs prior to
randomization into the Main study or Retreatment sub-study. Enrollment into the Main study is

competitive; and reasonable effort will be made to start all eligible subjects on therapy, however
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there is no guarantee for additional treatment starts once full enrolment of n=225 subjects is
achieved. Enrollment into the Retreatment sub-study is only for subjects who failed treatment in the

Main study and elect to participate in the Retreatment sub-study.

Medical records to support the medical history will be submitted for centralized data abstraction
and include clinic visits, telephone contacts, relevant local laboratory testing and
diagnostic/disease screening results (i.e. fibroscan results, liver biopsy pathology report,
ultrasound/CT/MRI report for HCC screening, EGD, ECG or other records- if done) collected as
part of the standard medical care of the subject in the prior 24 months. The submitted records
should also include an updated medical history listing and concomitant medication listing. Older
records (greater than 24 months) to document key medical history and liver disease/HCV

treatment history will also be submitted for centralized abstraction.

Screening laboratory testing to determine eligibility for the study will be conducted by a central
laboratory and will include the testing specified in Table 5 and Table 8. For screening lab results
without specific entry criteria that are abnormal and noted as clinically significant by the study
investigator, the study investigator or designee will consult with the study medical monitor for

approval to enroll the patient in the study.

Prior to randomization, subject eligibility will be verified centrally by the CCC. At a minimum of
5 business days prior to the scheduled Study Day 1 visit, the site will submit the subject’s
redacted screening/historical medical records according to HCV-TARGET centralized
randomization/abstract processes to be verified for meeting enrollment eligibility criteria. After
being centrally verified as meeting the eligibility criteria, subjects will be randomized centrally
via the study randomization system. Sites will receive the respective randomization and subjects

will be administered study drugs at the site on Study Day 1, with dosing instructions.

5.1.3.1 Rescreening

Subjects who at Screening have any of the following are not eligible to rescreen or retest:
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- HCV genotype does not meet Inclusion Criterion No. 3, Section 5.2.1, or meets

Exclusion Criterion No. 2, Section 5.2.2.

Otherwise subjects may be retested or rescreened only once.

Subjects who have exclusionary laboratory parameter(s) are allowed to retest on chemistry,
hematology or coagulation panel(s) (e.g., exclusionary total bilirubin requires a repeat chemistry
panel) within the same screening period and must meet all eligibility laboratory criteria on any
panel that is repeated. Ifthe retest result(s) are also exclusionary, the subject may not be

rescreened or retested again.

Subjects who fail to enroll within 45 days of Screening, may be allowed to rescreen once. These

subjects must be rescreened for safety laboratory and eligibility criteria.

For subjects who rescreen or subjects that do not meet the study eligibility criteria upon
retest/rescreen, the site personnel must contact the sponsor and identify the subject as a screen

failure.

51.4 Treatment Period

Efficacy and safety outcomes assessments recorded in the medical record as part of the
subject’s standard clinical management and follow up will be submitted and abstracted
centrally where available in the medical record, except for protocol defined central laboratory
assessment collection, drug dispensation and accountability, and required monthly medical
record source record verification/submission. The schedule of procedures for the study

Table 5 - Study Activities) is based on the AASLD guidelines® for the treatment of HCV,
which recommends 1) baseline: hepatic fibrosis assessment, drug-drug interaction assessment,
HCV RNA and genotype/subtype, hepatitis B serologies (HBsAg, anti-HBc, anti-HBs, reflex
HBVDNA if anti-HBc+) CBC/plts, hepatic function panel, and a calculated glomerular
filtration rate; 2) on treatment monitoring: HCV RNA and routine CBC/plts, hepatic panel and
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GFR are recommended at week 4 and as clinically indicated; clinic f/u for assessment is
typically done at monthly intervals for treatment experienced patients 3) post-treatment
monitoring: HCV RNA and routine labs are recommended at 12 weeks post-treatment. G/P +
RBYV dosing in the Main study, and G/P +SOF £RBV dosing in the Retreatment sub-study,
treatment/side effect management, and duration will be recorded in the medical record by the
site PI and or clinical provider designee and managed according to the AASLD guidelines
standard of care with additional assessments required by the protocol according to the Study

Activities Table (Table 5).

Medical records submitted for centralized data abstraction include clinic visits and telephone
contact as clinically indicated to ensure medication adherence and to monitor for adverse events.
All original clinic notes, telephone notes, locally available safety labs/evaluations and/or
diagnostic tests or health screenings collected during HCV treatment period will be submitted
for chart data abstraction to identify and abstract adverse events, vital signs, physical
examinations, concomitant medications, HCV RNA, HCV resistance, and clinical laboratory
tests that were collected as part of standard of care practice. Sites will also perform a monthly
verification for new clinical interactions that may have occurred in the prior 4 weeks at the time
the subject visits the site for the monthly central laboratory assessment collection and drug

dispensing/accountability.

Methods to abstract the assessments are described in a separate Data Abstraction Conventions

Manual.

Study visits and procedures during the Treatment Period are detailed in Table 5 Section 5.3.1.
Safety and tolerability will be assessed throughout the study per AASLD guidelines with
additional assessments required by the protocol according to the Study Activities table (Table 5).
Central laboratory testing will include chemistry, hematology, PT/INR, and samples for HCV
RNA analysis as specified in Table 8.

All subjects will continue to return to the site on an outpatient basis as outlined in Table 5. Sites
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should ensure that subjects adhere to all the study visits for central laboratory sample collection
and drug dispensing/reconciliation. Subjects who cannot complete their study visit per the visit
schedule should ensure that they do not run out of study drug prior to their next study visit.

Compliance is critical to ensure adequate drug exposure.

Virologic stopping criteria will be evaluated and applied by the investigator as detailed in Section

54.1.1.

Subjects who prematurely discontinue from the Treatment Period should return for a Treatment
Discontinuation Visit and undergo the study procedures as outlined Table 5 and as described in

Section 5.3.1.

51.5 Post-Treatment Period

All subjects who received at least one dose of study drug will be monitored in the Post-Treatment
Period for safety, HCV RNA, and the emergence and persistence of resistance-associated viral
substitutions for an additional 12 weeks following the last dose of study drug.

All original clinic notes, telephone notes, locally available safety labs/evaluations and/or
diagnostic tests or health screenings collected during the post HCV treatment period will be
submitted for chart data abstraction to identify and abstract adverse events, vital signs, physical
examinations, concomitant medications, HCV RNA, HCV resistance, and clinical laboratory
tests that were collected as part of standard of care practice. Sites will also perform a
verification of the medical records to review for new clinical interactions that may have
occurred from end of treatment through 12 weeks post treatment which may coincide with
applicable central laboratory collection visits. All applicable clinical records for adverse event
and serious adverse event monitoring in the post treatment period will be submitted for chart

data abstraction.

The Post-Treatment Period will begin the day following the last dose of study drug treatment.
Study visits during the Post-Treatment Period are detailed in Table 6 of Section 5.3.1.
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Subjects who prematurely discontinue the Post-Treatment Period should return to the site for a
Post-Treatment Discontinuation Visit as outlined in Table 6 and will be followed for all post-
treatment safety, HCV RNA, and resistance-associated substitutions according to the post

treatment period schedule.

5.1.6 Retreatment Sub-study

Retreatment Sub-study Dosing and Post-Treatment Period

The Retreatment sub-study Dosing Period will begin the day the subjects receive the first dose of
the retreatment regimen of G/P+SOF£RBYV through the last dose of retreatment. The Post-
Treatment Period will begin the day following the last dose of study drug treatment. Study visits
during the Post-Treatment Period are detailed in Table 6 of Section 5.3.1.

The visit schedules for safety and efficacy evaluations will be based on the Main Study pragmatic
design procedures and Study Activities Tables (5 & 6) with exceptions as noted to screening

procedures prior to re-treatment dosing.

Subjects who prematurely discontinue the Retreatment sub-study should return to the site for a
Retreatment Discontinuation Visit as outlined in Table 6 and will be followed for all post-
retreatment safety, HCV RNA, and resistance-associated substitutions according to the post

treatment period schedule detailed in the Study Activities Tables (5 & 6).

5.2 Selection of Study Population

The study population consists of HCV GT1-infected adult male and female subjects including
those with and without compensated cirrhosis who are prior treatment experienced with an NS5A

inhibitor+SOF + RBV.

Subjects who meet all the inclusion criteria and none of the exclusion criteria will be eligible for

enrollment into the study.
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5.21

1.

Inclusion Criteria

Voluntary signed and dated written informed consent form in accordance with regulatory
and institutional guidelines obtained before the performance of any protocol-related

procedures not part of normal patient care.

Male or female, at least 18 years of age at time of screening.

Screening laboratory result indicating HCV GT 1 infection (applicable during Screening

for Main Study only).

If cirrhotic, has compensated cirrhosis defined as Child-Pugh score of < 6 at screening and
no current or past clinical evidence of Child-Pugh B or C classification or clinical history

of liver decompensation including ascites, bleeding varices or hepatic encephalopathy. In

patients with history of liver transplantation, hepatic decompensation history for the

determination of study eligibility will be limited to the period since the liver transplant.

Treatment experienced with NS5A inhibitor+SOF£RBYV regimen and followed in
PRIORITIZE or HCV-TARGET. NS5A inhibitor+SOF£RBYV treatment -experienced
subjects not observed in HCV-TARGET or PRIORITIZE can be included if the NS5A
inhibitor+SOF+RBYV regimen and treatment failure is well-characterized in the medical
records supplied as source from the participating site. Subjects who are treatment
experienced to LDV/SOF+RBV (Harvoni ®), VEL/SOF+RBV (Epclusa ®), or
DCV/SOF+RBYV will be included (applicable during screening for Main Study only).

e The subject must not have discontinued the NS5A inhibitor+SOF£RBYV treatment for

known non-compliance
e The NS5A inhibitor+SOF£RBYV regimen must have been taken for at least 4 weeks
e The subject’s medical records must include sufficient detail of the NSSA

inhibitor+SOF+RBYV therapy treatment experience to confirm eligibility
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6.

If cirrhotic, absence of HCC as indicated by a negative ultrasound, computed tomography
(CT) scan or magnetic resonance imaging (MRI) for HCC within 6 months prior to
Screening or at Screening. Subjects who have an ultrasound with results suspicious of
HCC followed by a subsequent negative CT or MRI of the liver for HCC will be eligible for
the study.

Subjects must be able to understand and adhere to the study visit schedule and all other

protocol requirements.

If female, the subject must be either postmenopausal, permanently surgically sterile, or for
women of childbearing potential must be willing to use protocol specified method(s) of
contraception (Appendix C) and have a negative serum pregnancy test at Screening and a
negative urine pregnancy test on Day 1 prior to dosing.

If male, the subject must be surgically sterile, have a female partner who is
postmenopausal or permanently sterile, or if sexually active with female partner(s) of
childbearing potential, must be willing to use protocol specified method(s) of contraception

(Appendix C).

HIV+ subjects must be on a stable, qualifying HIV-1 ART regimen for at least 8 weeks
prior to Screening.

The HIV-1 ART regimen must include at least one of the following ARV agents:

J Raltegravir (RAL) PO BID

o Dolutegravir (DTG) PO QD or PO BID

o Rilpivirine (RPV) PO QD

o Elvitegravir/cobicistat (EVG/COBI) PO QD

In addition to the above medications, subjects may take a nucleoside/nucleotide reverse
transcriptase inhibitor (N(t)RTI) backbone containing any of the following:

o Tenofovir disoproxil fumarate (TDF) PO QD

o Tenofovir alafenamide (TAF) PO Q

Page 49 of 123



Protocol
B16-439 November 20, 2018

o Abacavir (ABC) PO QD or BID
o Emtricitabine (FTC) PO QD
o Lamivudine (3TC) PO QD or BID
Subjects receiving any other HIV-1 ART in addition to those noted above would not be
eligible for enrollment in the study.
Subjects on a stable ART regimen must have the following:
e Two consecutive locally obtained CD4+ count > 200 cells/mm3 (or CD4+ % > 14%)
closest to the date of the Screening visit; and
e Two consecutive locally obtained Plasma HIV-1 RNA < 50 copies/mL closest to the
date of the Screening visit
10. For subjects participating in the Retreatment sub-study, must have failed treatment with

G/P £RBYV in the Main study.

5.2.2 Exclusion Criteria

1.  Female subject who is pregnant, breastfeeding, or is considering becoming pregnant during
the study or for 30 days after the last dose if randomized to G/P or 6 months after the last
dose if randomized to RBV (or as directed per the local RBV label).

Male subject whose partner is pregnant or planning to become pregnant during the study or
for 30 days after the last dose if randomized to G/P or 7 months after the last dose of if
randomized to RBV (or as directed per the local RBV label).

2. HCV genotype performed during screening indicating infection with any non-GT1 HCV
genotype (applicable during screening for Main Study only).

3. Requirement for and inability to safely discontinue the medications or supplements listed

in Table 4 at least 2 weeks or 10 half-lives (whichever is longer) prior to the first dose of

any study drug.
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4.  Clinically significant abnormalities or co-morbidities, or recent (within 6 months prior to
study drug administration) alcohol or drug abuse that make the subject an unsuitable

candidate for this study in the opinion of the investigator.

5. Positive test result at Screening for hepatitis B co-infection (HBsAg positive or Hep B
Core Ab -Total positive with detectable HBV DNA) or anti-human immunodeficiency
virus antibody (HIV Ab) in a patient without known history of HIV+ and stable HART
therapy (applicable during screening for Main Study only).

6.  Screening laboratory analyses showing any of the following abnormal laboratory results:
e Total bilirubin > 3.0 mg/dL.
e Albumin<2.8 g/dL.
e Hemoglobin <11 g/dL for women; < 12 g/dL for men, applicable only to subjects
receiving RBV

7. Prior therapy with a HCV Protease Inhibitor at any time (applicable during screening for
Main Study only).

8.  Receipt of any investigational product within a time period equal to 10 half-lives of the
product, if known, or a minimum of 6 weeks (whichever is longer) to study drug
administration.

9.  Consideration by the investigator, for any reason, that the subject is an unsuitable candidate
to receive G/P or, if cirrhotic, RBV (applicable to Main Study only, see exclusion #12 for

considerations for Retreatment sub-study).

10. History of severe, life-threatening or other significant sensitivity to any excipients of the

study drugs.

11. Subjects who cannot participate in study per local law.
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12.  For subjects participating in the Retreatment sub-study, consideration by the investigator,
for any reason, that the subject is an unsuitable candidate to receive G/P plus SOF with or

without RBV.

5.2.3 Guidance for Determination of Cirrhosis

All patients will be evaluated for the presence of cirrhosis and the final assessment will be
made by the site PI or clinician designee. The presence of cirrhosis is defined at screening by
biopsy and/or a combination of clinical, laboratory, elastography, and imaging criteria
established a priori. For post-transplant recipients, cirrhosis determination will be made based
on medical records post allograft.

Patients will be determined to have cirrhosis if they have:

1) evidence of stage 4 (Metavir) fibrosis by liver biopsy at any time prior to screening;

2) evidence of stage 3 (Metavir) fibrosis by liver biopsy at any time prior to screening with any
ONE of the following criteria (for post-transplant recipients, biopsy staging must be from the
allograft);

e platelet count <140x 10°/L,

e presence of esophageal varices on esophagogastroduodenoscopy at any time
prior to screening,

¢ evidence of cirrhosis and/or portal hypertension by imaging studies at any time prior to
screening,

e FibroTest® >(.75,

e Vibration-Controlled Transient Elastography (VCTE) >12.5 kPa, or equivalent magnetic
resonance elastography (MRE) compatible with stage 4 fibrosis
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3) in the absence of liver biopsy, any TWO of the following criteria:

e platelet count <140x 10°/L during screening,

e presence of esophageal varices on esophagogastroduodenoscopy at any time prior to
screening,

e evidence of cirrhosis and/or portal hypertension by imaging studies at any time prior to
screening,

e FibroTest® >0.75,

e AST:platelet ratio index (APRI) >2 during screening

Vibration-Controlled Transient Elastography (VCTE) >12.5 kPa, or equivalent MRE

compatible with stage 4 fibrosis

If subjects do not meet any of the above definitions of cirrhosis, they will be considered non-

cirrhotic.
524 Prior and Concomitant Therapy

Any medication or vaccine (including over-the-counter or prescription medicines, vitamins and/or
herbal supplements) that the subject is receiving from the time of signing the consent, through the
Treatment Period, and 30 days after study drugs are stopped, must be recorded in the medical
record along with the reason for use according to standard medical care. Where the reason for use
of a concomitant medication or the start/stop date is missing from the submitted medical records,
the site will be queried. For the Main study, the investigator/designee should review all
concomitant medications for any potential interactions with G/P via the DDI tool and the
MAVYRET™ Prescribing Information?’. For the Retreatment sub-study, the
investigator/designee should review all concomitant medications for any potential interactions
with G/P via the DDI tool and the MAVYRET™ Prescribing Information®3, and also should
review all concomitant medications for any potential interactions with sofosbuvir utilizing the

Sovaldi™ Prescribing Information.?’

During the Post-Treatment Period, all concomitant medications taken will be recorded in the
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medical record until 30 days following the last dose of study drugs. Only medications taken for

SAEs and for treatment of HCV will be recorded thereafter.

The medical monitor should be contacted if there are any questions regarding concomitant or prior

therapies.

Subjects with HIV-1/HCV co-infection must be on a stable, qualifying HIV-1 ART

regimen for at least 8 weeks prior to Screening. If on an HIV-1 ART regimen, it must include at
least one of the ARV agents as per Inclusion Criterion 9 (Section 5.2.1).

Subjects will maintain the same dose and dosing interval of their HIV-1 ART regimen upon
initiating the study drugs regimen. Subjects should remain on the same HIV-1 ART regimen for
the entire Treatment Period. Any change in the HIV-1 ART regimen during

the Treatment Period must be discussed with the medical monitor prior to the change, unless the

change is being made to address an immediate safety concern.

Subjects receiving any other HIV-1 ART in addition to those listed in Inclusion Criterion 9

(Section 5.2.1) would not be eligible for enrollment in the study.

5.241 Prior HCV Therapy

Subjects must be HCV treatment-experienced with an NS5A-inhibitor+SOF with or without
RBYV. The subject may also have had an additional past treatment with any HCV regimen that

did not include administration of a protease inhibitor.

For subjects who had multiple HCV treatment courses, the categorization of previous response

category will be based on the NS5A inhibitor+SOF treatment.
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5.24.2 Concomitant Therapy

Subjects should be on stable doses of concomitant medications for at least 2 weeks prior to the
initiation of study drugs. The investigator should confirm that a concomitant
medication/supplement can be safely administered with study drugs. Some concomitant

medications may require dose adjustments due to the potential for drug-drug interactions.

During the Post-Treatment Period, investigators should reassess concomitant
medications/supplements, and subjects may resume previously prohibited
medications/supplements or revert to pre-study doses 2 weeks following discontinuation of study

drugs as applicable.
5.24.3 Prohibited Therapy

Subjects must be able to safely discontinue any prohibited medications or supplements listed in
Table 4 at least 2 weeks or 10 half-lives (whichever is longer) prior to the first dose of any study
drug and not use these during the entire Treatment Period and for 2 weeks following

discontinuation of study drugs.

Table 4. Prohibited Medications and Supplements

Medication or Supplement Name
red yeast rice (monacolin K), St. John's Wort
Carbamazepine, phenytoin, pentobarbital, phenobarbital, primidone, rifabutin, rifampin

Atorvastatin, lovastatin, simvastatin*

Astemizole, cisapride, terfenadine

Ethinyl estradiol

Atazanavir, darunavir co-administered with ritonavir, darunavir/r, lopinavir/r, efavirenz, etravirine,
tipranavir/r, nevirapine

Azathioprine-if subject is taking RBV

Amiodarone- Applicable to Retreatment sub-study subjects receiving sofosbuvir

* Some HMG-CoA reductase inhibitors (including atorvastatin, lovastatin, or simvastatin) should not be taken with the study drugs.
Subjects receiving these statins should either switch to pravastatin or rosuvastatin prior to the first dose of study drugs or may
interrupt statin therapy throughout the treatment period and until 14 days after the last dose of study drug, based on investigator's
judgment. If switching to or continuing pravastatin or rosuvastatin, it is recommended to reduce the pravastatin dose by 50% or
limit the rosuvastatin dose to 10 mg QD when taking with the study drugs.
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Use of high dose (0.035mg) ethinyl estradiol containing oral contraceptives with G/P
combination was associated with asymptomatic ALT increases (one Grade 3, and one Grade
2) without concurrent bilirubin increases in 2 healthy female subjects. Therefore, hormonal
contraceptives (including oral, topical [including vaginal rings], injectable or implantable
varieties) containing any ethinyl estradiol may not be used from 2 weeks prior to the first
dose of study drug until 2 weeks after the end of study drug dosing. Progestin-only
contraceptives, such as those containing norethindrone, desogestrel, or levonorgestrel,

without ethinyl estradiol, may be used with G/P.

Post-menopausal hormone replacement therapy, such as with esterified or conjugated
estrogens, i.e., not containing ethinyl estradiol, may be used with G/P at the discretion of

the Investigator.

For HCV/HIV-1 coinfected subjects, the investigator must refer to the current package
insert(s) or product label(s) of a subject's ART regimen for a complete list of medications
prohibited to be used with those drugs, which should not be used at least 2 weeks prior to
the first dose of any study drug and not use these during the entire Treatment Period and
for 30 days following discontinuation of study drugs. G/P is not recommended for use in
patients requiring stable cyclosporine doses > 100 mg per day. G/P may be initiated in
subjects receiving cyclosporine < 100 mg per day and cyclosporine doses may be

adjusted up to 400 mg per day following standard therapeutic monitoring practices.
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5.3 Efficacy, Pharmacokinetic, Pharmacogenetic and Safety Assessments/Variables

5.31 Efficacy and Safety Measurements Assessed and Flow Chart

Study procedures described in this protocol are summarized in Table 5 and Table 6
Table 5. Study Activities — Treatment Period for Main study and Retreatment sub-study

Subjects assigned to a 12-week treatment duration will not complete the Wk16 EOT visit. Any patient eligible to receive treatment in the Retreatment
sub-study will be assessed as noted for screening and according to ALL on-treatment evaluations outlined in the activities table.

Wk 12| Wk | Premature
Activity Screening | Day1”’| Wk4| WkS8| or 16 D/C*
EOT | EOT

STANDARD OF CARE and documented in Medical Record

Demographics & Medical History (including history of hepatic X
decompensation and Prior HCV Therapy)

Physical Exam & Child-Pugh Score As available for abstraction per SOC in the submitted redacted
medical records

Vital Signs, Weight, Height¢ As available for abstraction per SOC in the submitted redacted

medical records

X

Concomitant Medication Assessment

As available for abstraction per SOC in the submitted redacted

n

X medical records

Adverse Event/Serious Adverse Event Assessment® xm As available for abstraction per SOC in the submitted redacted
medical records

HCC Screening documentation as applicable to subjects with X Submit every 6 months imaging per AASLD standard of care
cirrhosis (within 6 months of screening)” guidelines for HCC screening
For HIV co-infected subjects, CD4+ & HIV RNA results X As available for abstraction per SOC in the submitted redacted
obtained locally (per Inclusion 9) medical records
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; | Premature

Activity Screening | Day1® | Wk4 | Wk8 0‘:7]1; (l)?r v}‘;lz)}lﬁ D/C*
REQUIRED ASSESSMENT outside of Standard of Care
Informed Consent® X
Verification of Eligibility/Randomization X
Hematology/Chemistry/PT/INR# X X X X X X X
Pregnancy Test (serum [s]2 urine [u]¥) for WOCBP only X (s) X | X | X X (u) X (u) X (u)
HCV Genotype and Subgenotype; HBV serologies® Xe
HIV Ab#! X°
FibroTest and APRI&" Xo
HCV RNA Samples® X X X X X X X
HCV Resistance Sample® X X X X X X
Archive Plasma Sample® X X X X X X X
Study Drugs Dispensed X X X Xi
Randomization Request submitted centrally at least 5 business :
days prior to planned Day 1 X
PDi;f;)r?di‘gﬁzC]Zrug Accountability and Review of Study X X X X X
Authorization Request for Retreatment i
Upload signed central lab reports evaluating clinical significance
of abnormal results X X X X X X X
e el B sl Verfesion | x| x| x| x| x

Wk = Week; EOT = End of treatment; D/C = Discontinuation
a.  All procedures to be performed prior to first dose

b.  Subjects who prematurely discontinue the Treatment Period should return to the site to complete the Premature D/C Visit Procedures (preferably prior to the initiation of any
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other anti-HCV therapy).

c.  Subjects need to sign an IRB/IEC approved informed consent for the study prior to performing any screening or study-specific procedures. All re-treatment substudy
subjects will be required to sign additional informed consent inclusive of re-treatment substudy information.

d. Height only collected at Main Study Screening
e.  During the treatment period, all SAEs must be collected that occur during the screening period through discontinuation of study treatment and all non-serious AEs must be
collected that occur from the time of study drug administration through 30 days after discontinuation of dosing. (see Section 6.1.4).

f.  Subjects with a historical negative Liver Ultrasound, CT or MRI within 6 months prior to screening for main study and within 6 month prior to screening for the Retreatment
sub-study are not required to have a screening Liver Ultrasound performed.

g.  Collected for central laboratory processing.
h.  Fibrotest/APRI will only be collected at the screening visit if the subject does not have a qualifying liver biopsy, Fibroscan, or MRE
i.  Only applies if subject assigned to 16-week treatment arm (B or D), and subjects of the Retreatment sub-study

j- Main study: Site must submit documentation that the subject meets all eligibility criteria to the CCC at least business 5 days prior to their Day 1 visit. Randomization will be
performed by the CCC. Retreatment sub-study: Prior to starting treatment, the site will upload subject redacted records to REDCap for verification of eligibility by the CCC.
Prescription for Sofosbuvir +/- RBV must be included in upload.

k.  Ifthe urine pregnancy result is positive, site must confirm immediately with a serum test collected through the central laboratory

1. HIV AbD collected only in subjects without historical positive HIV antibody.

m. Non-serious Adverse Events will not be collected between Post-Treatment Week 12 of Main Study and first dose of Retreatment sub-study Dosing Period. Serious Adverse
Events will not be collected between Post-Treatment Week 12 of the Main Study and date of informed consent for the Retreatment sub-study

n. Concomitant medications will not be collected between Post-Treatment Week 4 of Main Study through 14 days prior to Screening for Retreatment sub-study

o. Not required for Retreatment sub-study

p-  As available for abstraction per SOC in the submitted redacted medical records.



Table 6. Study Activities — Post-Treatment (PT) Period for Main study and Retreatment sub-study

(o ¢]

Activity

PT Wk 4 PT WKk 12
Physical Exam & Child-Pugh Score As available for abstraction per
SOC in the submitted redacted

medical records
Vital Signs, Weight As available for abstraction per
SOC in the submitted redacted

medical records
Concomitant Medication Assessment® As available for abstraction per

SOC in the submitted redacted
medical records

Adverse Event/Serious Adverse Event Assessment® As available for abstraction per
SOC in the submitted redacted

medical records

Hematology/Chemistry/PT/INR® X

HCV RNA Samples® X X
Pregnancy Test (urine [u]) for WOCBP only® X (u) X(u)
HCYV Resistance Sample® X X
Archive Plasma Sample® X X
Upload signed central lab reports evaluating clinical

significance of abnormal results X X
Medical Records & Blood sample collection Verification

Worksheet and Records Submission X X

For HIV co-infected subjects, CD4+ & HIV RNA results As available for abstraction per
obtained locally SOC in the submitted redacted

medical records

Wk = Week; PT D/C = Post-Treatment Discontinuation
Only medications taken for SAEs and for treatment of HCV will be collected after 30 days post-dosing.
Non-serious AEs will be collected until 30 days post dosing. All SAEs will be collected through PT WK 12. (see Section 6.1.4).
Collected for central laboratory processing
Required for WOCBP randomized to RBV arm only, or subjects of Re-treatment study who receive RBV as part of the retreatment regimen

If the urine pregnancy result is positive, site must confirm immediately with a serum test collected through the central laboratory
Note: Day 1 of the Post-Treatment Period will be defined as the day after the last dose of study drug.
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5.3.1.1 Study Procedures

Informed Consent

Signed study-specific informed consent will be obtained from the subject before any study
procedures are performed. Subjects who failed treatment in the Main study and elect
participation in the Retreatment sub-study require additional informed consent before any

procedure of the Retreatment sub-study is performed.

Medical History, Physical Examinations, Vital Signs and Weight, Clinical

Assessment of Hepatic Decompensation

All original clinic notes, telephone notes, locally available safety labs/evaluations and/or
diagnostic tests or health screenings collected prior to, during and post HCV treatment
period will be submitted for chart data abstraction to identify and abstract medical
history, vital signs, weight (and height historically) and physical examinations that were
collected as part of standard of care practice. The medical history listing, assessment for
historical/current hepatic decompensation and Child Pugh score examination procedures
will be updated at the standard of care visit where study informed consent is obtained.
The site will submit medical records created as part of screening/informed consent, as
well as medical records available in the site medical records system, for up to 24 months
prior to the study screening. Older records to document key medical history and liver

disease/HCV treatment history will also be submitted for centralized abstraction.

Child-Pugh Score and Category

The Child-Pugh score use